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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small scanning optical system 
composed of few optical elements. 

SOLUTION: The scanning optical system 10 makes a light source beam 
almost parallel in the tracing of arriving order of beams on an image 
surface (surface to be scanned) from a light source 1 1 , with a 
converging optical system composed of a first transmission surface 1 T, 
a first reflecting surface 1 R and a second transmission surface 2T. The 
reflecting deflection of the light source beam made into an almost 
parallel beam is performed with a two-dimensional scanner 1 2. The 
b am subjected to reflecting deflection is imaged on the surface to be 
scanned with an image forming optical system composed of a third 
transmission surface 3T, a second reflecting surface 2R r a third 
reflecting surface (total reflection) 3R and a fourth transmission surface 
4T, and the surface to be scanned is scanned two-dimensionally. 
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3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the scanning optical system characterized by providing the following — setting — the aforementioned imag 
formation optical system — an optical member — containing — the aforementioned optics — the field by the side of a 
scan layer— ed by the independent operating surface of a transparency operation most in the field which has the optical 
power of a member Scanning optical system characterized by including the reflector of the 2nd [ or more ] page 
containing the 1 st [ at least ] page of the nonrotation plane of symmetry which the aforementioned optical member has 
optical power and carried out eccentricity to the shaft top chief ray. An optical-deflection means to deflect the light 
fr m the light source and to scan on a scan layer-ed. Image formation optical system which carries out image formation 
of the light deflected by the aforementioned optical-deflection means to a scan layer-ed. 

[Claim 2] Light source. Image formation optical system which carries out image formation of the light deflected by th 
condensing optical system which makes light from the aforementioned light source abbreviation parallel light, an 
optical-deflection means to deflect the injection light from the aforementioned condensing optical system, and to scan 
on a scan layer-ed, and the aforementioned optical-deflection means to a scan layer-ed. It is the scanning optical 
system equipped with the above, and is characterized by the field of the last of the aforementioned condensing optical 
system which injects from the aforementioned condensing optical system and carries out incidence to the 
aforementioned optical-deflection means, and the field of the beginning of the aforementioned image formation optical 
system which carries out incidence to the aforementioned image formation optical system from the aforementioned 
optical-deflection means being the same fields. 

[Claim 3] Light source. Condensing optical system which makes light from the aforementioned light source abbreviation 
parallel light. An optical-deflection means to deflect the injection light from the aforementioned condensing optical 
system, and to scan on a scan layer-ed. Image formation optical system which carries out image formation of the light 
deflected by the aforementioned optical-deflection means to a scan layer-ed. It is the scanning optical system equipped 
with the above, and, as for the aforementioned prism member, the aforementioned scanning optical system is 
characterized by some aforementioned condensing optical system and including some aforementioned image formation 
optical system at least at least including a prism member. 
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©AWt**** ft 5 . 
[0 110] 

mm 1 6 fcov^HffiSraWSLTBWH-S. 

[0 111] £AT©RWCW:, X^lRlSr±jt**rl6j, Y 
*lRlSriij3fe3SE3briRli: 

[0 112] **lfc«©i»*aii6«!t»«5«j«^9^— * 

[0 113] ^rUT, a»3ti»i6l|:tw*JV^r, »fi^*l 

ft£Z*i&;frlS]fc U tfclSffi*>?>^10©f 1S4 
TJC|6]^5^|plSrZ«iIE^t U r^Zttt^dtffi 

oJjfa&xmiEJjfabv. x«u z 

^LT&S, *©te<D||jl&0J£^i1II4~08l;:o^T 



= (2<|» 2 /0 2 ) / (2*i/ei) 

= <t> 2 0 1 / 01 ^2 

i«it*3SE*s&S t ft 5 ©±jfe2t:fcfa«N-ifc#/h£ 
[0 10 5] *mm<D%2 3©*3t*^*tt, ^22© 

[0 10 6] 

• • • (2) 

[0 114] «'C.-Kfcov^M\ ±IS^«^WM^*> 

Z^rnjSr-etu^X, Y, Z) f©B© I t , 'L* 
(g*ftffi(-oVNTfi, SfrlS (a) S©Z#) OX|, 

0, v C ) ) i#-§-x.e>*vrv^ 0 ft*3, -fc«D4&-g\ 
a i: ^©jEtt-?:^ixco#(7)iE^'[6](c>rtUTS^Fl+li] , 9 
y©jEttZ*li«)jE*lRjfc*fUri*WlaIOSr**i- 

[0 115] %mm 1 ~ 6 T*tt. COY-Z^gurtT'^- 

"ft— <0*f$*ffi£Y-Zffii LT^S, 
[0 116] *«««©3t^»Srfl|^i-53t^ 

[0 117] ifc, ^B^T'fflv^ix-SgftftfficoffiW 

»«ttf»ae (a) 3sk:j:»)£*u *©j£*a;©z*Aa* 

[0118] £/c, DOE (Htfr^fSH 1 ) l-o^T 
tt, IgfrSii LTSweattS; (ig;ftJB9r*&) «r«ffl L 

(W. C. Sweatt, "Mathematical equivalence between a h 
olographic optical element and an ultra-high index 

lens", J. Opt. Soc.Am.Vol. 69, No. 3(1979) ) , SPRS 
= 587. 56nm (d*§Q fcU % <Dmm$L&te&tt 
SS*B^U>-XcOHJff^= 10 0 1, T^<t=- 
3 . 4 5 t Lfc 0 

[0 119] ft*3, ^-?<39lB*£*l-T^ftV^Sj[ft® 
l-Hi-5««0T-fo5 Q afT*{c-oVNTJ4, diSI («fi 
5 8 7. 5 6 nm) »C*fi"5 t>0^*|BUTfe2. 0 ft^ 

[0 12 0] £fc i*ftfficDflb,(D^eS;t LT, 
O (b) ^-C-^-^Pjtt^ Z e r n i k e^^SfeS. 

ZPZernik e ft 5. gMEgp&ftS 
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mZH. AttX-YffifttDZ <b<Ol§8L RteZttE] [0 12 1] 

x =R Xcos(A) 
y =R Xsin(A) 
Z = D 2 

+ D 3 Rcos(A) + D 4 Rsin(A) 

+ D 5 R 2 cos(2A) + D 6 (R 2 -l) +D r R 2 sin(2A) 

+ D 8 R 3 cos(3A) +D 9 (3R 3 -2R) cos(A) 

+ D 10 (3R 3 -2R) sin(A) + D„R 3 sin(3A) 

+ D, 2 R 4 cos(4A) + D ]3 (4R 4 -3R 2 ) cos(2A) 

+ D 14 (6R 4 -6R 2 + 1) +D 1S (4R 4 -3R 2 ) sin(2A) 
+ D 16 R 4 sin(4A) 

+ D 17 R s cos(5A) +Dis (5R S -4R 3 ) cos(3A) 
+ D ]9 (1 OR 5 - 1 2R J +3R) cos(A) 
+ D2o (10R S -12R 3 +3R) sin(A) 
+ D 2 i (5R 5 -4R 3 ) sin(3A) + D a R 5 sin(5A) 

+ D 23 R 6 cos(6A) + D 24 (6R 6 -5R 4 ) cos(4A) 

+ D2s (1 5R 6 — 2 OR 4 + 6R 2 ) cos(2A) 

+ D 26 ( 2 0 R 6 - 3 0 R 4 + 1 2 R 2 - 1 ) 

+ D 27 (1 5 R 6 - 2 OR 4 + 6 R 2 ) sin(2A) 

+ D28 (6R 6 -5R 4 ) sin(4A) + D29R 6 sin(6A) 



z h m o tc mum -c m & h *t £ . 



4, D 5 , D 6 , DioO, D„, D 12 , D13, 
20, D 21 , D 22 --3rfiJffli _ '5 0 
[0 12 2] ^©l©I©(»]tLT > lk<Dm 

z = c 2 

+ C 3 y + C 4 I x I 

+ C 5 y 2 + C 6 y I x I + C 7 x 2 



Jtt5i;ii, d 



I* (c) 



• • • (b) 

[0123] Z = £ZC B1 XYMttT < k = 7 (7ft 



3D 
[0 12 4] 



+ C 8 y 3 +C 9 y 2 I x 
+ C 12 y 4 +C 13 y 3 I x 
+ C 17 y s +C 18 y 4 I x 



+ Ci 0 y x 2 +C„ I x 3 I 

+ C 14 y 2 x 2 +C 15 y I x 3 I +C 16 x 

+ C 19 y 3 x 2 H-C^y 2 I x 3 I 

+ C 21 y x 4 +C22 



+ C 23 y 6 +C M y s I x I H-C^y 4 x 2 +C 26 y 3 I 



I 



+ C27y 2 X 4 + C a y I X S I + C29X 6 

+ C 30 y 7 +C 31 y 6 I x I +C 32 y 5 x 2 + C 33 y 4 I x 3 I 

+ C 34 y 3 x 4 +C 35 y 2 I xs | + C x y +C 37 I x 2 I 



*&W<ommWVlL WIB (a) 5££fl,v\fc£* 
*B-CffiJg**«*a$*tTV>5*s. ±15 (b) St, 
(c) St*fflv^r<>BI*«)^fflJ»*S:#c,n5«>ttm5 

[0125] (HJ60iJ 1 ) r ©*tt«Ojfe3!E*^a5©3te 

*k3rStrY-z¥ffiBl <»jfeat*ipiffirtfci8rt*»ffi 

19) *ill:*t, r»jfe3S3t^<07k¥M^5 4* , 
»IiIWI4 2° T-S>9. ft«ft#©cO*§:£M:<J, 1 mm 

[0 12 6] :OjaE***10O*i)itt ( ®^u*v> 

3tag»a^sg#»jcj; o , BMfcflr&fctstr** 1 1 * 



• • • (c) 

fe^ffiB ti^^ b^^ffi £ 2 3c5Ejfe3frf 5tOTJ> 
[0 12 7] ;Oil2*fIl 0O*Kli, 3fej®l 1 

laaasiT. f iswir^ sg2gi&ffi2TT-*/& 

fTftfc^iXfcftiKftW:, 2ft7C^^r-Y^-l 2T*Slt<ir6] 
W2R< m3K»® 3R, f4gM4T 

ii&2#:5c3£:jlE-t-5„ 
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[0 12 8] JteSSRl 1 t LT, LED, LD^ffflt 

T, #Jx.i±*5 0 0 nmHT©SI©«^ 

^5 7-2 4$ritt^X!J X^A>f)iS 
5 7^X1) XA2 1 t«/PXA2 2<0^-&HIC3- 
tV^U :g$cfi:3fc, «x.fi 6 0 0 n m^iiCDftSrK 
^b^^7- 25 Srii^Xy XJ*frb 
ft-ST^IX!) XA2 2 t jtigy D 2 3»ffi-&ffi(c=r 
~tV V^L-TV^, -^U-C. B*I1 1 B> RjIfcjSl 

i R , G*sgii c *, ^-eft^xi; xa2 i , ?te 

SI 7° !J XA 2 2 , ?fcj!gX V X-k 2 3 O^rJVeftOjfcgte 
[0 12 9] r<D«^(Cj; t), RGB*^$*?*1 

[0 13 0] feMmgL (2i^7C^= 3 r J Vi-) 12t L-TV> 

2 0 2 2 6-§-T*HB^£*vCV^ J; 5 ftW ^0-7^ 

TfiftjlT'&S,, 

[0131] mvMrtra;. »«K»#3;. 

*-Yi-ff&.mT'£5. 2 ^tg^^ nv> V^^r-y^-co 
l^iJ(0Spffilil^llI3(C^:-t- o r<D^Ht?«, $7— SP3 4 
SrYtt*(^i'JE0?5 h-v- 3 3 3 T'*W#3 2 K 

*ISU ^©^^#3 2^X$ft*-|pJlCjgO?5 h — i/H V 
3 OSCig&LT, h— V 3 CO 

mvT'&mmizi tJzM*** exists) , h—>3 
[0132] — Kmrnzmmmm^^mm. 

3 dipt" i ott~?s( 9 B-7-/yxJftt(iSStffi5:lffi 
3 4UW$ft4v>U IBii45iBlllHi^*tt«)i 

[0 13 3] :©i^, R*ffi©*i1iffifc*H-5*Ll:± 
[0 13 4] es S4 5° 

r<D£#<D_kPS<D4 5° &j£g;t5i:, III C3t*£££MI 

lft^i«*acJBItt«c4-a«-f5©i6SJiL.<*5. 
t*J-m, 0 s = 2 0° T-feSo 
[0 13 5] ft*5, ]EK«ttfcft«SlW-S 



[0 13 61 r ©3feifi«0>;feS3te3&* 1 0 tfjsfflj&teiov* 
T»Wi-5. Xy XASW1 0©HBT*3t*^3Ri:» 

***B!l«b, #36»as/MMfc, e=xhftt$5„ * 

[0 13 7] A**^5R-C 1@R*K ttffe*** 

■C2@Slt, ^ ^^-^^10^(01+ 4 (§IK*fLTVN5 

5. *^*^l OO^fc^^^-^Rttffi^jf 

o©!', &Rffc«>a£tf£l>& < , L D t Lfcll-g- 
T t> L D ± 5 **3t^» 1 0 WTfe^ffiil <Z> 

r i(a^!7— RUB £r£fo|g3 g WE (£E**ffi) 3R© 

jELTV^„ 

[0 13 81 H»flMBiiS«^B**fe5j||UfiB5 
2T (3T, 3R) tfhZ<DX\ #^3R«:**ri£"*-5ffi* 

[0 13 9] Sfc, jtt*jfe*tt, (fiiatttfcHUT, 

[0 14 01 2tef4l:i:.I4^*t>'i7-l 20 
ffiix^«, *x=±7. 95° , <{.y=±3. 20° T? 

6 5%S«(C^LT^^m/S 5 f T-^f-W l^V 

(X^l^coxdf-^^? 7— W^fr <t> x = 
±12. 2° ©SI©6 5%*S, X^fpjCDjt^^g/i 
5 7- Mtlfi<t> x = ±7. 95° „ Y^|*]0^.ar-t>5 
7-giift « y =± 4. 9 3° ©fii©6 5%-4\ 
5 7— tBtvft <i> y = ± 3 . 2 0 

) 

0/0 

[0 14 1] x^ftv? 7—1 2<OStv^*s*3IJgfiaJS 

8«)tflT'X7^©f-f^ h-v-3 
**JS«c0i5(C 
C - Sr*f 5 ffiO ^ ft t 4 T SriSi®^ 

[0 14 2] fc*s, i»ik3t¥*fcJ:5»^*^S*«a! 
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>5 7-1 2 (D^*|^Si5Sr?iJffl-t-5 w t tT'#5 U * 

[oi4 3] gkytyt^^e-^mmmmzntz 

itTV^. <g[6]^l 2£* 1 mmb-fZWi&. 
^OttiNAtt, X^(SJAS0. 16, Y^faASO. 
1 9ffc5„ 

i, :;t-it ,^*aii iS:2jifc7£^^^vi-5^i! 
[0 14 5] r ^X'tex*v-}-<z>xjjfa<D^j-m= 

fedx^r-yt- 1 2<7?X^r6]©^-j*^Y^[p)W^-i£t UT 
t<fcv\, 

[0 14 6] mm.m2) ^<Dmmm<D^^t^(Dm 

5 4° , SttiB*| 4 2° T*fc?>o 

[0 14 7] r©tSmi O0>«fifctt, 3U£0U b 

[0 14 8] rotgmi 0tf>#tfg«t, Jtjgl 1*» 
e>Hjj%U*v^«ffi («*aEBi) «wBI5JH*»Jt«!Tf, ft 
ljgiiffilT, JfSlRttffilR, S8 2i8«ffi2TTMIWi 

£*tS„ R#t<Sft$*xfc7fctt, S&3i§iiiB3T, f 2S 
W2R, f (±R») 3R, ^4S®ffi4T 

[0 14 9] ^JgfiJ 1 J: •? f 

y-m^mm^mi o%ic*tuT f r- 

[0 15 0] 7-r ^ h — >!:3yhn-;H 

[0 15 1] (3JSMW3) w«?HJS«o*3lE*#s*©H 

1 i:f3«©BaSrBI5fc*i-. 

5 4° , &ikBft4 2' ftfflftJ*«©*#Stt 
<t> 1 mmT?$)2>„ 

[0 15 2] iwjfeat*** i oro«/&«, Hifctfj l , 

2 ti^#T-fc<j. H*u*v^jtt«i»ftae»i*afcj: 9. 



tfc2^76jfe* (7****^» iff^if, «£fe 

[0153] r ©jfeatjt^^ 1 0 ll* 1 

ligiiffilT, ^lSMHR. ^2Sig®2TT-*^ 

*T7feK£ii,fc#;iS§Ufc«:, 2^7C^^f^T-l 2T*Slf<Slfi3 
KWMfaSJWifttt, SB3igSaan3T, 125 
M2R, f&3£Jttig (£S#*) 3R, fg4igi§ffi4T 
T?«j«**t*»«***K:J: 5*3fe3lEiB»c:»«U«7aE 
B?r2^7C5feSi-5 0 

[0154] rcDSii£W4, mm&wm otfy =r» © 

<fc 5 »c«Slft*s !) =Tfc»M-5*rai*« 1 2 Srftofc 
f (X*-(6jro^3E*lSj, Y*(6]<09JjtS^|p] 

[0155] (mmm4) znmmmnfe&ttmxom 

4 7° , 1(1^13 6' Jtfift^a©:*:*;*?** 

<*> 1 . 1 mm"C?$>5„ 

[0 15 6] iO*SE3t^l 0<£>fl*fifcfct, 1 ~ 

3 <£>BEfil^3oV N "C, yyXAl Otx^rttl 2©f|t 
DOE (EWr*qt«^) 1 3«rBBUTtt5f>0>-t**> 

* (7****^>-) SrfT5rtr% «t«Ute¥9K«>Mjfif 
tf> 1 m(D&gO«ifeacffi{CJte|febtt3fe2cSS:2J!>c5njfeS 

[0157] r <ojfe^3t^^ 1 0 <o%m-t, %m 1 1 a» 

l^igffilT, f 1SMB1R, ^2Si@iffi2T, ^df- 
^7-1 2fiiJc0ffi(c|Hltff® 1 4 5r^(tfcDOE 1 3« 

*ftSl 4S-|g;{tfeDOE 1 3, HI 3 iiiiffi 3 T\ ^2S 
W2R, ^3S#tffi 3R, ^4^iiM4T 

E?r2iS>:7t^:*-t-S„ 
[0 15 8] roHJfe^Jli, /DXAlOt^^ttl 
2©f|l:DOE 1 3£BE«U *3E36^*©6JRSSS:*| 

jEUfct«t?*9, *^1 l*»6>**3tffifciei*»5fl3t 

T*, DOE 1 3<Of^fflS:SJtSi ?^UTV5. 

[0 15 9] 4*5, 2^* + tl2tLT^?p 
■^WX^-r7-*ftffli-<&*&. DOE134MUfe 
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51^ 2 i-H*flsl/Ct>J:v\ 

[oi6o] mmw5) z.<D-&nm<ni£&%¥%<Dm 

1 iPI#«)H*H7fc*i- 0 r<oM^io©M 
*M0iJ l~3©BEg{w*5V^, )tj!gl 1 t/DXi, 
1 0 ©lai^D O E 1 3 SrBS 5 t , 0* 

Uftv^lWMHeil^flM!: i 0 , !Mfcffi#KjE£:cr*« 

£r?r5w<bT\ 1 m© 

ffc«©«*aEffitwi|gffc U«*36ffiSr 2 j&TCTfeS-f-S t>© 

[01611 r. ©;fefete#JR 1 0 ©3fcSgtt. %U ll* 1 

1 O{BS©®tw[§l0T® 1 4Sr^ttfcDOE 1 3, SB 
185IB1T, llSJtllE, JK2afiiffi2TT*#l/?5c 

WB2R, f 3S«ffi (£K#t) 3R, m4Silffi4T 

ffi^2^76*^i-5„ 

[0 16 2] ro^IMtt, 3fJSl 1 i/PXA 10© 
PliiDOE 1 3«B«U *3i£3t#*Wfe<X3SSr*lnu 
&<{>©-?*> -5. 

[0 16 3] (HJS0IJ6) r<OHJ6«©jfee*^*OH 

8 2° , *^-r^-©;*:# $fi* 2 . 6mm0 1ft^S 
*J1 



[0164] r ©jfefet^SR 1 0 ©flfcfctt, 1 i 

(X^fo) fc 1 *5E*3lE*:fr 5 rit, «{g 
-fctfitl Lfcf 1 1 4 T *^ ?>t![*© 1 OmmCfifffl 

[0165] r. (Dfe^yt^zk 1 0 <n>%mt, %m ii*> 

6>EI*LfcV>fciS (ffi**ffi) twills W3fe»ii||!-C, » 
lSiBIlT, IlKltllR, fR2jSi®cg2TT-*/& 
$4x5*3t3t^*JwJ;9*a[3te*sWffptwSix« 0 B&sp 
ff3tlw$^fc3fejR3tH:, l#C*3r-*-?-l 2TK*HStP]£ 
RWfillRjS^fcJttt, ^3@i®ffi3T, SS2K&" 
B2R, S3SWS (£R*t) 3R, fB4iSi®ffi4TT* 

^l^TC^Si-^o 

[0 16 6] ££>£EJfctttt, EfefegE;*ffa (X^[6j) B\ 
E^^lcS^^^b-rS^^r^^- 1 2©feit#Si|B 
CO 9 5%fc*tLT f W/X"#t£Sr^-o 0 
[0 16 7] £AT»wJiESa6«l~6©fl|^9^-^ 
(l/'/Xf-?) Sr^-t". ift^to " F F S " tt£ 
E&ijffi^ "RS" ttg^ffi, "DOE" (itHJtJTffi*^ 

l-„ oflfftw, jtwttiftffitwEflisn 

So 

[0 16 8] 
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